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CONTROL ASSEMBLY FOR A WIRELESS
ELECTROMECHANICAL BICYCLE
SHIFTING SYSTEM

REFERENCE TO RELATED APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 16/192,115, filed Nov. 15, 2018, which 1s a

continuation of U.S. patent application Ser. No. 14/244,983,
filed Apr. 4, 2014, the contents of which are herein incor-
porated in their entirety

BACKGROUND OF THE INVENTION

This 1mvention relates to bicycles and mechanisms for
actuating bicycle gear shift devices and optionally also brake
devices with a control assembly.

SUMMARY OF THE INVENTION

The mvention provides, 1n one aspect, a bicycle control
assembly for operating an electromechanical gear shifting
device. The control assembly includes a graspable housing
mountable to the bicycle, a power supply connected to the
control assembly disposed 1n the housing, a first operating
member movably connected to the housing, and electronic
componentry disposed on the first operating member. The
clectronic componentry may include an electrical switch, a
controller 1n communication with the electrical switch and
configured to generate a signal to change a shift position of
the gear shifting device responsive to an input from the
electrical switch, and an antenna 1n communication with the
controller and configured to send the signal. The control
assembly may also include a cable extending from the
housing to the first operating member connecting the power
supply and the electronic componentry.

Other aspects of the mvention provide a power supply,
which may be on the housing. The power supply may be a
battery housed within the housing. The battery may be
oriented substantially parallel to a centerline of the housing.
The first operating member may be a shift lever assembly.
The shift lever assembly may include a shiit lever including
a distal portion and a proximal portion, the proximal portion
movably supported by the housing. The antenna may be on
the distal portion of the shift lever. The distal portion may
include an internal compartment and the antenna may be
housed within the internal compartment. The controller may
be housed within the internal compartment. The bicycle
control assembly may further comprise a communications
module 1 communication with the controller and the
antenna and housed with the internal compartment. The
clectrical switch may be on the distal end of the shiit lever.
The bicycle control assembly may further include a second
clectrical switch 1n communication with the controller to
change one or more of non-shifting operations of the con-
troller and non-shifting operations of the electromechanical
gear shifting device. The non-shifting operations may
include one or more of pairing operations of the control
assembly to the electromechanical gear shifting device and
trim operations of the electromechanical gear shifting
device. The bicycle control assembly may further include a
second operating member, wherein the second operating
member may be a brake lever. The shift lever assembly may
be pivotally connected to the housing to move relative to the
brake lever. The brake lever may be pivotally connected to
the housing on a brake lever pivot. The shift lever assembly
may be movably disposed on a shift lever pivot that may be
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substantially perpendicular to the brake lever pivot. The
bicycle control assembly may further include a shift pivot
bracket that includes the shift lever pivot, the shift pivot
bracket having an opening through which the brake lever
pivot passes. The shift lever pivot may be positioned above
the brake lever pivot. The first operating member may be
connected to the second operating member.

These and other features and advantages of the present
invention will be more tully understood from the following
description of one or more embodiments of the invention,
taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s a rear perspective view ol a control assembly
attached to a handlebar;

FIG. 2 1s an outer side view of a control assembly attached
to a handlebar;

FIG. 3 1s a front view of a control assembly attached to a
handlebar:;

FIG. 4 1s a top view of a control assembly attached to a

handlebar:;

FIG. 5 1s the control assembly of FIG. 2 with the cover
removed;

FIG. 6 1s an inner side view of the control assembly of
FIG. 5;

FIG. 7 1s an overview of the brake pivot and shiit lever
pivot (with parts removed for clarity);

FIG. 8 1s a sectional view along A-A of FIG. 2 showing
the brake pivot;

FIG. 9 15 a sectional view along B-B of FIG. 4 showing
the shift lever pivot;

FIG. 10 1s an cutaway view of a reach adjust mechanism
(with parts removed for clarnty);

FIG. 11 1s a sectional view along C-C of FIG. 2 of a reach
adjust mechanism;

FIG. 12 1s a sectional view along D-D of FIG. 4 of a reach
adjust cam;

FIG. 13 1s an exploded view of the shift lever assembly;

FIG. 14 1s a sectional view along E-E of FIG. 6 of the
clectrical shift (dome) switch and electrical modifier button
or switch;

FIG. 15 15 a sectional view along E-E of FIG. 6 of the
clectrical shift (dome) switch and electrical modifier button
or switch but with the shift lever shown i1n the actuated
position (1.e. dome 1s actuated);

FIG. 16 1s a cutaway view of FIG. 2 showing the
communication chip, antenna, and microcontroller chip on
the circuit board:;

FIG. 17 1s an exploded view showing the battery holder
assembly and associated parts (cover removed);

FIG. 18 1s a sectional view along F-F of FIG. 6 of the
shifter assembly taken through the mounting screws of the
battery holder assembly (handlebar not shown);

FIG. 19 1s a sectional view along G-G of FIG. 4 of the

auxiliary connections and dummy plugs;

FIG. 20 1s a sectional view along G-G of FIG. 4 of the
auxiliary connections and auxiliary connectors;

FIG. 21 1s a perspective view of the control assembly with
the cover removed and the auxiliary connectors installed in
the shifter;

FIGS. 22A, 228 are embodiments showing distributions
of elements directed to shifting structures of the invention;

FIG. 23 1s a side view of a bicycle including a control
assembly according to the invention; and
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FIG. 24 1s another embodiment of a control assembly for
a bicycle.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

Embodiments of the mvention will herein be described
with reference to the drawings. It will be understood that the
drawings and descriptions set out herein are provided for
illustration only and do not limit the invention as defined by
the claims appended hereto and any and all their equivalents.
For example, the terms “first” and “second,” “front” and
“rear,” or “left” and “right” are used for the sake of clarity
and not as terms of limitation. Moreover, the terms refer to
bicycle mechanisms conventionally mounted to a bicycle
and with the bicycle oriented and used 1n a standard fashion
unless otherwise indicated.

FIGS. 1-4 are various exterior views ol a bicycle control
assembly 30 according to the invention. The control assem-
bly 30 1s mountable to a handlebar 40 with a known type of
clamp 42, for example, including a band positioned about
the handlebar. Typically, a bicycle uses a pair of control
assemblies 30, one for each side of the handlebar, as 1s well
known. It will also be understood that together, the pair of
assemblies may be configured to operate a pair of electro-
mechanical derailleurs. Similarly, the assemblies 30 may
also be configured to operate brake devices.

Control assembly 30 includes a housing 32, which may be
covered with a cover 34. The housing 32 1s shaped and sized
to be grasped by a hand of a user. The housing 32 and cover
34 serves as a grip or graspable portion. The housing 32 may
be of any suitable material, for example, metal, plastic
and/or composite materials. The housing 32 should be
constructed to carry, house and/or support various mecha-
nisms as will be explained in detail herein. The cover 34 may
be made of any suitable material, such as natural and/or
synthetic elastomeric materials and may be designed to
present a comiortable interface with the user and reduce the
tendency to become detached or moved from its position on
the housing 32. One such material 1s a thermoplastic elas-
tomer (TPE) such as Santoprene™. The cover 34 may be
configured to be removably attached to and held 1n position
on the housing 32 using known methods, one of which will
be described 1n more detail below.

A brake lever 36 1s pivotally or movably attached to the
housing 32, for example, at or near the leading or front part
of the housing such that the brake lever is spaced apart from
the handlebar 40 and can pivot generally forward and
backward. The brake lever 36 may be made of any suitable
material such as metal, plastic or composite materials. The
brake lever 36 may be attached to the housing 32 by way of
a pivot 44, which may in the form of a pivot, pin, rod or
shaft, for example. In one embodiment, the brake lever 36 1s
considered a first operating mechanism, and may be the sole
operating mechamism (see FIG. 24).

As will be shown 1n more detail hereinbelow (see FIGS.
6 and 7) some or all of brake lever 36 may be generally
U-shaped or channel-shaped and the shiit lever assembly 38
may be positioned completely or partially within the interior
or channel of the U-shape. This provides some rigidity to the
structure and may provide protection for components dis-
posed within the channel. The shape of the brake lever 36
may receive, at least 1 part, a shift lever assembly 38 and
may provide some further features of the invention as will be
shown below.

A shift lever assembly 38 may also be pivotally or
movably attached to the housing 32. The shift lever assem-
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bly 38 may be positioned behind the brake lever 36, 1.¢.,
between the brake lever and the handlebar 40. The shift lever
assembly 38 may be made of plastic or composite materials,
for example. In the present embodiment, the shift lever
assembly 38 1s made, at least 1n part, of material that does
not significantly inhibit the passage therethrough of wire-
lessly transmitted signals.

One of the brake lever 36 and the shiit lever assembly 38
may be considered a first operating member which 1s mov-
able relative to the housing and the other of the brake lever
36 and the shift lever assembly 38 may be considered an
optional second operating member. In one alternative
embodiment, the brake lever 36 and parts of the shiit lever
assembly 38 are combined into a unitary first operating
member.

FIGS. § and 6 shows housing 32 of control assembly 30
with the cover 34 removed. The outboard side 48 of this
embodiment 1s best shown 1n FIG. 5§ and the inboard side 53
1s best shown i FIG. 6. It will be understood that outboard
side 48 1s a direction facing laterally away from a centerline
of the bicycle when the control assembly 30 1s mounted for
use and the mboard side 53 faces the centerline.

A brake lever pivot 44 may be held in housing 32 by two
spaced brake lever pivot holes 34 formed 1n a spaced apart
configuration (only one hole 1s shown). The brake lever 36
1s pivotally mounted to the body 32 on the brake lever pivot
44. The pivot 44 may be 1n the form of a pin or shaft, for
example. The brake lever 36 may have a generally “U” or
channel shape including a front or forward-oriented side 76
extending between spaced outer and mner walls 78, 80. The
channel shape of brake 36 provides stiflness to the lever, 1s
lightweight, and provides some protection to the shift lever
assembly 38 or components residing within. A tool recep-
tacle 74 of a reach adjust mechanism 46 1s provided, which
may be made to be accessible from the outboard side 48, the
details of which will be discussed hereinbelow.

The housing 30 may include one or more cover catch 30,
which 1s a structure that functions to hold the cover 34 on the
control assembly 32. A concavity may be formed in the
housing 32 at or near an upper and forward portion thereof
to form a first cover catch 50a. The first cover catch 50a may
be 1n the shape of a transverse slot. The housing 32 may have
second and third cover catches 505, 50¢, in the form of
pockets, hollows, bores or the like formed on the spine or
upper surface of the body. A fourth cover catch 504 may be
formed as a clearance (e.g., an angled pocket) for the bolt 58
that adjusts the clamp 42. The housing 32 may have a fifth
50e cover catch in the form of a pocket, hollow, bore or the
like formed in the under part of the body. The cover catches
50a-e are shaped and sized to interact with a matching or
complementary part of the cover 34 to assist in the retention
of the cover on the housing 32. The number and position of
cover catches 50 will be determined by a number of factors,
including the materials used, the arrangement of other
clements of the control assembly and other design consid-
erations.

Turming to FIG. 6, an mternal compartment 37 of the
housing 32 i1s sized and shaped to house a battery or other
form of power supply 130 and optional other components,
mechanisms and the like. The power supply 130 may be a
coin cell. The compartment 57 may be accessed through a
housing cover 52, which may be held 1n place with screws
or other fasteners.

One embodiment of the invention contemplates the for-
mation of a brake lever protrusion 68 attached to, formed on,
or otherwise provided on the brake lever 36. The brake lever
protrusion 68 may be 1n the form of a post or boss or cylinder
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or the like, that 1s provided on an mner wall 80 of brake lever
36 and alternatively on a side wall, tab or extension 82 of the
inner wall. The protrusion 68 extends toward the interior
concavity of the U-shape (see FIG. 14). The protrusion 68
interacts with elements of the shift lever assembly 38, as will
be explained more fully below. Alternatively, the protrusion
68 may hold an electrical switch 120 for initiating a gear
shift (see FIG. 24).

Optional accessory connections 35a, 556 may be formed
in the 1inboard side 53 of the housing 32 and permit external
accessories to be electrically connected to electrical power
sources and/or electrical circuitry and the like located on or
in the control assembly 30. One example of such an acces-
sory 1s a remote electrical switch, such as a dome switch (not
shown). The connections 55 may also be ports for connect-
ing to cable-operated or hydraulic brakes.

FIGS. 7 and 8 show some of the iternal structure of the
control assembly 30 as it relates to the brake lever 36. At or
near the top end 84 of the brake lever 36 1s a brake cable
head holder 62. The holder 62 may be an element oriented
transversely across the width of the brake lever 36 and
rotatably connected to the inner wall 80 at one end and the
outer wall 78 at the opposite end of the holder. The holder
62 1ncludes a holder opening 86 that 1s sized and shaped to
permit a brake cable (not shown) to be received therethrough
but retain the head or nipple of the cable (not shown) as 1s
well known.

The brake lever 36 1s pivotally disposed on the trans-
versely-aligned brake lever pivot 44 and the shift lever
assembly 38 1s movably disposed on a shift lever pivot 60.
The shift lever pivot 60 may be aligned i a direction
substantially perpendicular to the brake lever pivot 44, 1.e.,
within about 25 degrees of perpendicular.

The orientation of the shift lever pivot 60 permits the shift
lever assembly 38 to move 1n a direction that 1s substantially
aligned with the axis of the brake lever pivot 44. In other
words, the shift lever assembly 38 i1s mounted to move
inwardly and outwardly, (1.e., inboard and outboard) for
example, toward the inner wall 80 from a rest position
adjacent the outer wall 78 of the brake lever 36 and back.

The shift lever assembly 38 includes a shift lever 37,
which has a proximal end 37A directly or indirectly pivot-
ally attached to the housing 32, a distal or paddle end 37B
opposite the proximal end (see FIG. 9) and an elongate arm
37C connecting the proximal and distal ends. The arm 37C
may be U-shaped 1n a similar manner as that of the brake
lever 36 or a hollow rectangular member, for example (see
FIG. 9).

The shift lever assembly 38 may also have an opening 88
that 1s located to accommodate the passage therethrough of
the brake lever pivot 44 and permait the shift lever assembly
to be moved about the shift lever pivot 60 without interfer-
ence from the brake lever pivot.

A shift pivot bracket 64 has a portion that 1s arranged
about the brake lever pivot 44 (see also FIGS. 8, 9 and 10)
and resides 1n part in the opening 88 of the shift lever
assembly 38. The shift pivot bracket 64 extends away from
the brake lever pivot 44 to receive the shift lever pivot 60.
The shift pivot bracket 64 may extend upwardly from the
area of the brake lever pivot 44 to connect to the brake cable
head holder 62. The shift pivot bracket 64 connects the brake
lever pivot 44 to the brake cable head holder 62 to cause the
shift lever assembly 38 to move with the brake lever 36 1n
the fore and aft direction when the brake lever 1s actuated
while permitting the shift lever assembly to move laterally
relative to the brake lever enabling a shift operation inde-
pendent from a brake operation.
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A return spring 66 connects directly or indirectly to
housing 32 to bias the brake lever 36 to a rest position. The
return spring 60 may connect to a retainer feature 90 of the
shift pivot bracket 64 at one end and a shaft 70 of the reach
adjust mechanism 46. The return spring 66 biases the brake
lever 36 and shiit lever assembly 38 1nto a rest position with
the brake lever 1n a non-actuated or home state.

A guide 94 may be provided on one of the shiit lever 37
and the shift pivot bracket 64. The guide 94 1s positioned,
shaped and sized to receive an electrical cable 96. The
clectrical cable 96 clectrically connects electrical compo-
nents that may be located 1n the distal or paddle end 37B of
the shitt lever 37 and electrical components that may be
located 1n the housing 32. The structure and function of the
various electrical components will be explained hereinbe-
low.

FIG. 8 further shows that the cable 96 extends along the
length of the shift lever arm 37C. FIGS. 8 and 9 show that
the rotatable connection of the brake cable head holder 62 to
the brake lever 36 may be at or near the top end of the brake
lever. The return spring 66 may pass between the brake cable
head holder 62 and the shift lever proximal end 37A. The
shift lever pivot 60 may be positioned above the brake lever
pivot 44.

FIGS. 10, 11 and 12 show the reach adjust mechanism 46.
The reach adjust mechanism 46 includes a shatt 70 that 1s
laterally disposed 1n the housing 32 (FIG. 11). The shatt 70
includes a cam 72. An end of the shait 70 includes a tool
receptacle 74 for rotating the shait and cam 72. An example
1s shown of a detent mechanism 92 to retain the cam 72 1n
a desired orientation. The detent mechanism 92 includes
lobes 100 that interact, in this example, with the return
spring 66 until rotated with suflicient force exerted by a tool
in the tool receptacle 74 to overcome the interaction of the
lobes and spring. The reach adjust mechanism 46 may
include a plurality of positions offering several cam faces or
lobes 72, e.g., four lobes, with diflerent spacing of the brake
lever 36 relative to the shaft 70 as a function determined by
the particular cam face employed. The cam 72 1s positioned
adjacent a face 102 of one of the outer and inner walls 78,
80 of the brake lever 36 such that one of the faces of the cam
contacts the face. Other mechanisms to accomplish the same
task may be used.

FIGS. 13-16 show an example of some of the electronic
componentry 106 for operation of the assembly 30. The
clectronic componentry 106 may be housed within the distal
end 37B of the shift lever 37. In alternative embodiments,
some of the electronic componentry 106 may be housed on
and/or within the brake lever 36 or the housing 32.

The distal end 37B may be a widened part of the shift
lever 37 to provide convenient and secure interaction with a
user. The distal end 37B has one or more internal compart-
ments 104 for housing the electronic componentry 106. The
internal compartment 104 1s closed by a compartment cover
108. To exclude water and other contaminants from entry
into the internal compartment 104, a seal 110 may be
interposed between the compartment and the cover 108. The
secal 110 may be a rubber seal member or any suitable
material that satisfactorily seals the compartment from con-
taminants. In one example, the seal 110 1s transparent or
includes an area of the seal material that permits light to pass
through from a LED component 118, or the like, of the
clectronic componentry 106, for example.

The cable 96 1s electrically connected to the electronic
componentry 106 and extends along the interior of the shait
lever arm 37C from the housing 32. The cable 96 may
clectrically connect the power supply 130, e.g., a battery,




US 11,554,835 B2

7

positioned in the housing 32 (see FIGS. 16 and 17) and
optional accessory connections 55 with the electronic com-
ponentry 106.

The electronic componentry 106 may be mounted upon or
connected to a PC board 113 or the like. The PC board 113

may include a communication module 112 to generate and
transmit signals for wireless transmission in the form of
clectromagnetic radiation (EMR), e.g., radio waves. Option-
ally, the communication module 112 may also receive sig-

nals, which may be 1n the form of EMR. The communica-
tions module 112 includes or 1s a transmuitter or a transceiver,

for example.

The PC board 113 may include an antenna 114 1n opera-
tive connection with the communication module 112 to send
and optionally also receive EMR. The antenna 114 1s any
device designed to transmit and/or receive electromagnetic
(e.g. TV or radio) waves.

It 1s one aspect of the invention that the antenna 114 1s
located 1n a position or part of the control assembly 30 where
it will be able to send signals without significant interference
from the structure of the assembly and/or from a user’s hand.
The mvention therefore contemplates, 1n one embodiment,
the antenna 114 positioned, at least in part, 1n a portion of the
control assembly 30 that 1s separate or remote or spaced
from the housing 32. The position of the antenna 114 may be
the brake lever 36 or shiit lever 37, for example.

The control assembly 30 includes a controller 116, which
may be positioned on the PC board 113. The controller 116
1s operatively connected to the communication module 112
to perform electronic operations related to one or more of
shifting, pairing, derailleur trim operations, power manage-
ment and so on.

An example of a controller 116, suitable and configurable
for the objectives set out herein, 1s an Atmel ATmega324PA
microcontroller with an internal eeprom memory. An
example of a communication module 112, swtable and
configurable for the objectives set out herein, 1s an Atmel
AT86RF231 2.4 GHz transceiver utilizing AES encryption
and DSS spread spectrum technology supporting 16 chan-
nels and the IEEE 802.15.4 communication protocol. Other
suitable microcontrollers 116 and communications modules
112 are contemplated. Also, ancillary electrical and/or elec-
tronic devices may be used as 1s well known 1n the art, to
cnable the functioning of the controller 116 and communi-
cations module 112 and related components.

The control assembly 30 may include one or more LED
118, which may be positioned on the PC board 113. The
LED 118 conveys status of the electronic componentry 106
and the one or more electrical switches 120, 122. Light
emitted by the LED 118 may be viewable, for example,
t_’lrough the seal 110 and an opening or non-opaque area 124
that 1s provided 1n the cover 108.

The electrical switches 120, 122, when actuated, may
cause operations to be carried out by the controller 116. The
operations carried out by the controller 116 may be related
to communication, derailleur pairing, trim and/or shift
operations, for example, and may generate signals to 1nitiate
or elicit an action and/or response from various mechanisms
ol a bicycle such as electromechanical derailleurs (see FIG.
23).

A first electrical switch 120 includes a contact 126, which
may be disposed on the PC board 113, an electrical dome
switch element 128, or the like, positioned to contact the
contact when depressed and a retainer 130 connected to the
PC board to maintain alignment of the electrical dome
switch element with the contact. While other types of
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clectrical switches may be used, dome switches like the one
illustrated are robust, reliable and provides a desired amount
of feedback to the user.

The first electrical switch 120 may be used for an opera-
tion of the control assembly 30 that will be performed more
frequently and potentially forcefully, such as the mitiation of
a shift operation.

A second, optional, electrical switch 122 may also be a
dome switch. The second electrical switch may be a smaller
and more self-contained switch that 1s intended to be used
less frequently than the first switch 120. For example, the
second electrical switch 122 could be used for operations
related to pairing a particular control assembly with one or
more electromechanical derailleur (FIG. 23) or derailleur
trim operations.

In the example shown herein, the electronic componentry
106 1s disposed on the PC board 113, which 1s positioned and
fixed 1n place in the compartment 104. The seal 110 overlies
the PC board 113 and seals to the compartment 104 of the
distal end 37B and the cover 108 when the cover 1s allixed
to the shift lever distal end. In this example, the first and
second electrical switches 120, 122 may be actuated through
the seal 110 from the outside thereof. The cover 108 includes
one or more opening 132 A, B, each of which includes a
respective button actuator 134 A, B disposed therein. The
button actuators 134 A, B operate through the material of the
seal 110. In this manner, the integrity of the seal 110 1s not
compromised. Also, an actuator spring 136 may be provided
on actuator 134A. The actuator spring 136 may be held on
the actuator 134A by a projection 138 that may be sized and
shaped to retain the spring 1n alignment and/or engagement
with the actuator. When the actuator spring 136 1s sufli-
ciently compressed, 1t urges the actuator 134 A toward the

seal 110 and electrical dome switch element 128, causing the
dome switch element to close with the shift switch 126 and
actuate the electrical switch 120.

FIGS. 14 and 15 show that the seal 110 may include raised
or thickened sections 138A, B, which are positioned
between respective actuators 134A, B and electrical
switches 120, 122 to encourage eflective transfer of force
from the actuators to the switches. Also, the means of
actuating the electrical switches 120, 122 1s shown. The shaft
lever 37, and 1n particular the distal end 37B thereof, may be
positioned closer to the outboard side 48 of the brake lever
36. The inboard side 33 of the brake lever 36 may include
a spring holder 140 for the end of the actuator spring 136
opposite the button actuator 134 A. When the shait lever 37
1s urged toward the inboard side 53 the spring 136 1is
compressed between the holder 140 and the actuator 134A.
The compression of the spring 136 causes the actuator 134A
to press against the seal 110 and the thickened section 138 A
thereol depresses the dome switch element 128 of electrical
switch 120. The actuation of electrical switch 120 sends a
signal through associated circuitry as 1s well known to be
acted upon by the controller 116 according to instructions
provided thereto. It 1s believed that the presence of separate
levers for brake and shift operations may be comiortable to
bicycle operators who are used to mechanical shifting sys-
tems having separate levers for the brake and shift functions.

FIGS. 17-21 show elements included 1n the housing 32 of
the control assembly. The housing 32 may be a one-piece
construction or multi-piece construction formed by 3-D
printing or injection molding, for example, of thermoplastic,
composite materials, metals and alloys thereof or any suit-
able material. As a frame of reference, line B-B, shown 1n
FI1G. 4, can be considered a centerline of the control assem-
bly 30, or parallel to a centerline, which centerline 1s also
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generally shown i FIG. 9 as a sectional view thereof.
Turning back to FIG. 17, several features of the control
assembly 30 are shown on the housing 32 and occupy a
plane or orientation that 1s substantially aligned with the
centerline.

For example, the power supply 130 may be generally
oriented parallel to or along the centerline and disposed 1n
the internal body compartment 57 of the housing 32. While
power supplies may be any number of shapes, the “comn”
shape 1s a commonly available shape and fits comiortably
within the housing 32. The power supply 130 1s positioned
on a front side of a holder 142 that holds and electrically
contacts the power supply. An optional accessory board 144
may be connected to the holder 142 1n electrical communi-
cation therewith.

In another embodiment, the board 144 may carry most or
all of the electronic componentry 106 except, for example,
the electrical switch 120 and the antenna 114.

The accessory board 144 may include one or more
accessory connections 35 to receive connectors 146 (see
FIG. 20). The comnectors 146 may be for connecting
optional additional and/or remote electrical switches or other
devices (not shown) to the assembly 30. When connectors
146 are not used, the accessory connections 335 may be
closed and/or sealed from contamination by inserting plugs
148 1nto accessory ports 150, which includes bores formed
in the housing 32 to permit access to the accessory connec-
tions 55. The accessory board 144 is electrically connected
to the cable 96 to electrically connect the power supply 130
to the electronic components 106. The body compartment 57
1s closed with a seal 152 and the access cover 52 1s fastened
to the housing 32 over the seal.

FIG. 22A shows an embodiment of a single control
assembly 30 1n a schematic form. Generally, the control
assembly 30 can be considered to include two main assem-
blies; one includes the housing 32 and accompanying ele-
ments and the other includes the first operating member, in
one example a shift lever assembly 38, or in another
example the brake lever 36, and accompanying elements.

The housing 32 may include one or more auxiliary or
accessory 96connection 55A, 55B, each of which may
receive an auxiliary electrical switch or the like (not shown).
The housing 32 also includes a power supply 130. The
power supply 130 and accessory connections 55A, 55B are
operatively connected to a controller 116 residing on the first
operating member, ¢.g., the shift lever assembly 38.

The first operating member 36 or 38 includes the con-
troller 116 and a communications module 112 connected to
the controller 116. An antenna 114 i1s connected to the
communications module 112. One or more electrical shiit
switch 120 1s connected to the controller 116. A secondary
clectrical switch 122 1s optional and may be connected to the
controller 116.

FIG. 22B shows an alternative embodiment of a single
control assembly 30 in a schematic form. Generally, the
control assembly 30 can be considered to include two main
assemblies; one 1ncludes the housing 32 and accompanying
clements and the other includes the first operating member,
in one example a shiit lever assembly 38, and accompanying
clements.

The housing 32 may include one or more auxiliary or
accessory connection 55A, 558, each of which may receive
an auxiliary electrical switch or the like (not shown). The
housing 32 also includes a power supply 130. The power
supply 130 and accessory connections 55A, 558 are opera-
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tively connected to a controller 116 and a communications
module 112 connected to the controller 116 residing 1n or on
the housing.

The shift lever assembly 38 includes the antenna 114
connected to the communications module 112. One or more
clectrical shift switch 120 1s connected to the controller 116.
A secondary electrical switch 122 1s optional and may be
connected to the controller 116. The secondary electrical
switch 122 could be located on the housing 32 or the shift

lever assembly 38. The first operating member may also be
a brake lever 36.

FIG. 23 1s a bicycle 300 with a drop-bar type handlebar

40 shown with features of the invention. The bicycle 300
includes at least one control assembly 30 mounted to the
handlebar 40, which is attached to the bicycle. The bicycle
300 may have one or both of a front gear changer 302 and
a rear gear changer 304 mounted to the bicycle frame 306
part ol the bicycle. The gear changers 302, 304 may be
clectromechanical derailleurs, for example. The bicycle 300
includes a multiple-geared drive train 308 with one or more
chainrings 310 connected to a plurality of sprockets 312 by
a chain 314 as 1s known 1n the art. The front and forward
direction 1s indicated by the direction of arrow “A”.

FIG. 24 illustrates an embodiment of the invention
wherein the brake and shift functions are operated on a
single structure. A control assembly 330 1s mountable to a
handlebar 340 with a known type of clamp, as in the above
embodiment. Typically, a bicycle will use a pair of control
assemblies 330, one for each side of the handlebar, as 1s well
known. It will also be understood that together, the pair of
assemblies may be configured to operate a pair of electro-
mechanical derailleurs. Similarly, the assemblies 330 may
also be configured to operate brake devices.

Control assembly 330 includes a housing 332, which may
be covered with a cover 334. The housing 332 1s shaped and
s1zed to be grasped by a hand of a user. The housing 332 and
cover 334 serves as a grip or graspable portion. The housing
332 may be of any suitable material, for example, metal,
plastic and/or composite materials. The cover 334 may be
made of any suitable material, such as natural and/or syn-
thetic elastomeric materials and may be designed to present
a comiortable interface with the user and reduce the ten-
dency to become detached or moved from 1ts position on the
housing 332. The cover 334 may be configured to be
removably attached to and held 1n position on the housing
332 using known means.

A sole operating member 336 1s pivotally or movably
attached to the housing 332, for example, at or near the
leading or front part of the housing such that the brake lever
1s spaced apart from the handlebar 340 and can pivot
generally forward and backward. The operating member 336
may be made of any suitable material such as metal, plastic
or composite materials. The operating member 336 may be
attached to the housing 332 by way of a pivot 344, which
may in the form of a pivot, pin, rod or shaft, for example.

Some or all of operating member 336 may be generally
U-shaped or channel-shaped and electronic components 406
may be positioned completely or partially within the interior
or channel of the U-shape.

The electronic components 406 comprise the same ele-
ments as detailed in the embodiment set out above, and may
be mounted on the operating member 336 1n a compartment
404 formed 1n the operating member. The electronic com-
ponents 406 may be connected to other components 1n the
housing 332 by way of an electric connection or cable 396.
The operating member 336 1s provided with an electrical
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switch 420 movable relative to the operating member to
actuate the electronic components 406.

While this invention has been described by reference to a
particular embodiment, 1t should be understood that numer-
ous changes could be made within the spirit and scope of the
inventive concepts described. Accordingly, it 1s intended that
the invention not be limited to the disclosed embodiment,
but that 1t have the full scope permitted by the language of
the following claims.

The invention claimed 1s:

1. A bicycle control assembly for operating an electro-

mechanical gear shifting device, comprising:

a graspable housing mountable to the bicycle, the housing
including an imternal compartment;

a shift member movably connected to the housing, the
shift member including a distal portion and a proximal
portion, the proximal portion movably supported by the
housing;

an electrical switch disposed on the shift member;

a controller in communication with the electrical switch
configured to generate a signal to change a shift posi-
tion of the gear shifting device responsive to an input
from the electrical switch;

a power supply disposed 1n the compartment and provid-
ing power to the controller and the electrical switch,
wherein the bicycle control assembly has a centerline and

the power supply 1s oriented parallel to the centerline.
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2. The bicycle control assembly of claim 1, wherein the
clectrical switch 1s disposed at the distal portion of the shait
member.

3. The bicycle control assembly of claam 1, further
comprising a housing access cover configured to provide
access to the internal compartment.

4. The bicycle control assembly of claam 1, further
comprising an antenna on the shift member and in commu-
nication with the controller to send the signal.

5. The bicycle control assembly of claim 4, wherein the
distal portion includes an internal compartment and the
antenna 1s housed within the internal compartment of the
distal portion.

6. The bicycle control assembly of claim 1, wherein the
power supply 1s a coin shaped battery.

7. The bicycle control assembly of claim 1, wherein the
power supply 1s positioned on a front side of a holder that
holds and electrically contacts the power supply.

8. The bicycle control assembly of claim 1, wherein the
housing 1s of a one-piece construction.

9. The bicycle control assembly of claim 8, wherein the
housing 1s formed of an 1njection molded thermoplastic.

10. The bicycle control assembly of claim 1, further
comprising a cable that electrically connects the power
supply with the electrical switch.

11. The bicycle control assembly of claim 10, wherein the
cable extends along the interior of the shift member.

G o e = x
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